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Horrific combat experiences were among the
defining phenomena of the 20th century. Al-
though exposure to combat is a well-known
risk factor for posttraumatic stress disorder
(PTSD),' =% PTSD research has focused on
individual costs rather than on the societal
costs (e.g., national burden of illness) associ-
ated with exposure to combat. To date, the
proportion of cases of PTSD among US
males that is attributable to combat exposure
remains undetermined. Although research
has demonstrated high rates of psychiatric
comorbidity among people with combat-
related PTSD,"** liitle is known about the
proportion of other forms of psychiatric mor-
bidity, such as substance abuse and major
depressive disorders, attributable to combat
exposure. Combat-related PTSD has also
been linked to occupational morbidity®'
and interpersonal violence in relationships
with female partners."* The population at-
tributable fractions of these adverse out-
comes that are associated with combat expo-
sure have never, to our knowledge, been
estimated. The aim of this study was to de-
termine the population attributable fractions
of a variety of pathologic outcomes among
US males aged 18 to 54 years.

METHODS

Sample

Data were derived from the National Co-
morbidity Survey (NCS),” a study designed to
examine the distribution, correlates, and con-
sequences of psychiatric disorders in a nation-
ally representative US sample. The survey
was based on a stratified, multistage area
probability sample of persons aged 15 to 54
years in the noninstitutionalized civilian popu-
lation. From 1990 through 1992, the NCS
surveyed 8098 persons. The response rate
was 82.4%. Informed consent was obtained
from all respondents and also from parents of

January 2002, Vol 92, No. 1 | American Journal of Public Health

bat exposure.

abuse.

59-63)

minors. Further details about the NCS are
provided elsewhere.®

All 8098 respondents were administered
the part I interview. Part II included a more
thorough assessment of risk factors and sec-
ondary diagnoses, including PTSD, not in-
cluded in the core diagnostic interview. Part II
was a subsample of respondents that included
all respondents aged 15 to 24 years (99.4%
of whom completed part II), all others who
screened positive in part I for a lifetime prev-
alence of any psychiatric disorder (98.1% of
whom completed part II), and a random sub-
sample of other respondents (99% of whom
completed part II). Part IT was completed by
5877 respondents. Weights provided by the
NCS were used to make the sample represen-
tative of the general US population® on major
sociodemographic characteristics. Given that
no women in the NCS reported combat
trauma, and that men aged 15 to 17 years
could not have been exposed to combat, the
sample was restricted to men aged 18 to 54
years. The resulting number of male respon-
dents 18 years and older was 2583, which
was reduced to 2578 owing to missing com-
bat exposure data. The weighted sample size
(N,) was 2521.

Objectives. This study determined the percentage of adverse outcomes in US men attributable to com-

Methods. Standardized psychiatric interviews (modified Diagnostic Interview Schedule and Com-
posite International Diagnostic Interview assessments) were administered to a representative national
sample of 2583 men aged 18 to 54 in the National Comorbidity Survey part Il subsample.

Results. Adjusted attributable fraction estimates indicated that the following were significantly at-
tributable to combat exposure: 27.8% of 12-month posttraumatic stress disorder, 7.4% of 12-month
major depressive disorder, 8% of 12-month substance abuse disorder, 11.7% of 12-month job loss, 8.9%
of current unemployment, 7.8% of current divorce or separation, and 21% of current spouse or partner

Conclusions. Combat exposure results in substantial morbidity lasting decades and accounts for
significant and multifarious forms of dysfunction at the national level. (Am J Public Health. 2002;92:

Measures

The NCS asked questions for each of 11
types of specific traumatic experiences, 1 of
which was exposure to combat. Among the
weighted sample of 2521, 179 (7.1%) re-
ported that they had been exposed to combat.

The NCS used a modified version of the
Composite International Diagnostic Inter-

vi ew, 14,15

a comprehensive, fully standardized
interview used to assess mental disorders ac-
cording to the definitions and criteria found
in the Diagnostic and Statistical Manual of
Mental Disorders, Revised Third Edition (DSM-
ITI-R)."® Diagnoses for major depressive disor-
der and substance use disorders (alcohol
abuse without dependence, alcohol depen-
dence, drug abuse without dependence, drug
dependence) were based on established crite-
ria, excluded requirements for related func-
tional impairments, and were generated by
the Composite International Diagnostic Inter-
view program.” Field trial data have con-
firmed their reliability and validity.'®

PTSD was assessed in the NCS with a
modified version of the Revised Diagnostic
Interview Schedule.' Symptom questions in
the Diagnostic Interview Schedule were used
to evaluate PTSD criteria B through D (where
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B="re-experiencing,” C="avoidance,” and
D="hyperarousal”). The diagnosis of PTSD
did not require that DSM-III-R criterion F,
which stipulates that the symptoms cause dis-
tress or impairment in important areas of
functioning, be met. Diagnostic Interview
Schedule coding rules for these criteria were
applied to obtain a diagnosis of PTSD. Crite-
ria B through D were evaluated for only 1
event per respondent. Respondents who re-
ported experiencing more than 1 event were
asked which of these events was the “most
upsetting.” Because the NCS focused on
PTSD symptomatology resulting from only
the “most upsetting” trauma, the lifetime prev-
alence of PTSD may have been underesti-
mated because PTSD resulting from other
traumas was not assessed. PTSD as an out-
come variable reflected meeting criteria
within the 12 months before the interview.
PTSD as a mediator variable reflected meet-
ing criteria for PTSD at some point more
than 12 months before the interview.

Other analyzed variables included age,
race, “urbanicity,” socioeconomic status (SES)
in family of origin, current unemployment,
having been fired or lost a business in the last
year, current divorce, and current abuse of
one’s spouse or partner. Currently married or
cohabitating men were asked to look at a list
of current behaviors toward their spouses or
partners. Those who responded that they
grabbed, pushed, shoved, threw things at,
slapped, spanked, kicked, bit, hit or tried to
hit, beat up, choked, burned, or scalded their
current partner or spouse “often” or “some-
times” were coded “1=yes” for spouse or
partner abuse. Men who answered “never” or
“rarely” to these behaviors were coded “0=
no.” “Urbanicity” was defined as residence in
a county with 250000 or more residents, vs
areas with fewer residents. Low SES in the
family of origin was coded positively either if
the major source of financial support before
15 years of age was welfare, financial aid, a
foster home, or an orphanage or if the pri-
mary wage earner had less than 12 years of
formal schooling and a Census Occupation
Code of 300 or higher (e.g., clerical workers,
laborers). Each of these characteristics was

1,3,6,12,19,20 as associ-

identified by us or others
ated with exposure to combat, the onset of

PTSD, or both.
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Analyses

Population attributable fractions of psychi-
atric disorders and behavioral outcomes rep-
resent the percentage of all cases of each out-
come among the exposed and unexposed that
would not have occurred if exposure had not
occurred.” We used the formula

AF=M)
p(RR-1)+1

where AF is the population attributable frac-
tion, p is the proportion exposed in the entire
cohort (p=.071 for combat), and RR is the
relative risk of negative outcomes given com-
bat exposure. We estimated relative risks
from generalized linear models by means of a
logarithmic link function and a binomial error
structure with an adjustment to ensure that
the predicted probabilities remained within
the 0—1 range.?? A likelihood ratio-based ¥*
statistic was used to evaluate their signifi-
cance. One set of analyses used unadjusted
relative risks. Another set of analyses used
relative risks adjusted for age (years), race
(White or other), urbanicity, and low SES in
family of origin, because prior results suggest
that these factors may confound the relation-
ship between combat exposure and the likeli-
hood of functional impairment.

Path models were used to examine the
ways in which PTSD mediated the effects of
combat exposure on the examined recent or
current adverse outcomes. Using the SAS ver-
sion 6.12 “CALIS”*® procedure, we simultane-
ously estimated the direct effects of combat
exposure on current vs prior-12-month out-
comes and the indirect effects of combat ex-
posure mediated through history of PTSD be-
fore the 12 months preceding the NCS
interview. Tetrachoric correlations were used
to estimate path coefficients for dichotomous
outcomes.**

RESULTS

The relative risks and population attributa-
ble fractions for psychiatric and behavioral
outcomes associated with combat exposure
among men are displayed in Table 1. Unad-
justed estimates reveal that combat exposure
contributed significantly to 12-month PTSD,
12-month major depressive disorder, current
unemployment, 12-month job loss, current

separation or divorce, and current spouse or
partner abuse.

In models that adjusted for several poten-
tial confounding influences, all assessed out-
comes were significantly associated with com-
bat exposure. The adjusted relative risk for
12-month PTSD associated with combat ex-
posure was 6.42 (27.8% attributable to com-
bat exposure); for 12-month major depressive
disorder the adjusted relative risk was 2.12
(7.4% attributable to combat exposure) and
for 12-month substance abuse it was 2.22
(8.0% attributable to combat exposure). Ad-
justed relative risks were 2.37 for current un-
employment (8.9% attributable to combat ex-
posure), 2.9 for 12-month job loss (11.7%),
2.2 for current divorce or separation (7.8%),
and 4.4 for current spouse or partner abuse
(21.0%).

The results of the path analyses displayed
in Figure 1 (and accompanying table) suggest
that most of the assessed outcomes (4 of 6,
66.7%) were primarily direct consequences of
combat exposure. For example, the direct ef-
fect of combat exposure accounted for most
of the total effect in the prediction of 12-
month substance abuse. In the path models,
lifetime PTSD (predating the 12 months be-
fore the NCS interview) was negatively associ-
ated with the likelihood of 12-month sub-
stance abuse (the inverse association between
prior history of PTSD and 12-month sub-
stance abuse was confirmed in additional
analyses yielding a tetrachoric correlation of
—0.05). A similar pattern was found for the
direct effects of combat exposure on current
unemployment, 12-month job loss, and cur-
rent separation or divorce from a partner or
spouse. For each of these outcomes, the direct
effects of combat exposure accounted for the
largest proportion of the model’s total effect,
with the prior history of PTSD demonstrating
an inverse association with each outcome.

By contrast, meeting criteria for major de-
pressive disorder within the prior 12 months
was primarily an indirect consequence of
combat exposure that was mediated by a
strong direct effect of prior history of PTSD.
In fact, combat exposure had a negative di-
rect effect on 12-month major depressive dis-
order when the prior history of PTSD was en-
tered into the model. The current abuse of
one’s spouse or partner was also primarily an
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TABLE 1—Relative Risks (RRs) and Population Attributable Fractions (AFs) for Psychiatric and
Behavioral Outcomes Associated With Exposure to Combat

Unadjusted Adjusted®
Outcome RR (95% Cl) AF, % (95% Cl) P RR (95% Cl) AF, % (95% Cl) P
12-month PTSD" 4.87(2.78,8.11) 21.6 (11.2, 33.6) <.001 6.42 (3.44, 11.65) 27.8 (14.8,43.1) <001
12-month depressionb 1.56 (1.00, 2.30) 3.8(0.0,8.4) .048 2.12(1.33,3.21) 7.4(2.3,13.6) .002
12-month substance abuse® 1.10 (0.54,1.97) 0.7 (NE, 6.4) NS 2.22 (1.06, 4.15) 8.0(0.4,18.3) .036
Current unemploymentb 1.86 (1.23,2.69) 5.8 (1.6,10.7) .004 2.37 (1.55, 3.44) 8.9(3.8,14.8) <.001
12-month job loss° 2.40 (1.45,3.74) 8.9(3.0,16.0) .001 2.90 (1.70, 4.70) 11.7 (4.6, 20.5) <.001
Current separation/divorce" 3.22 (2.37,4.26) 13.6 (8.9, 18.8) <.001 2.20 (1.62,2.91) 7.8(4.2,12.0) <001
Current spouse/partner abuse 3.30 (1.35,7.01) 15.2 (2.7,32.0) .011 4.40 (1.68, 10.49) 21.0 (5.0, 42.6) .004

Note. PTSD = posttraumatic stress disorder; Cl = confidence interval; NS = not significant; NE=could not be estimated. For all men in part Il sample (see Methods) 18 years or older, n=2583. For
missing data for combat exposure, n=>5. N,, refers to the size of the weighted sample. All estimates are based on weighted samples.

“Estimates adjust for age, race (White or other), urbanicity, and low socioeconomic status in family of origin.

’n=2578; N, =2521; proportion of the sample indicating combat exposure =0.071.

“Twelve-month job loss among those currently employed. n=2248; N,,=2137; proportion of sample indicating combat exposure=0.070.

“Current spouse or partner abuse among those currently cohabitating. n=1337; Ny, = 1644; proportion of sample indicating combat exposure =0.078.

indirect effect of combat exposure mediated traumatized in combat. Consistent with this, abuse was principally an indirect conse-
through prior history of PTSD. as the path models suggest, spouse or partner quence of combat that was mediated through
DISCUSSION

(A)

Combat Exposure Recent Outcome

The findings of this study provide new in- >

formation on the long-lasting negative influ-
ence of combat exposure on our nation’s

mental, social, and economic health. Given (B) Prior PTSD ©

that significant fractions of psychiatric illness ner

in the year before the NCS interview, current

unemployment, job loss, marital dissolution, Direct Effect Direct Effect Indirect Effect Total Effect of Major Effect

and spouse abuse would probably not have of Combat of Prior of Combat Combat Exposure  of Combat

. Outcome Exposure (A) PTSD(C) Exposure (B)(C) (A)+(B)(C) Exposure

occurred had these men not been directly ex-

posed to war, the results highlight the consid- 12-month depression” -0.313 0.743 0.456 0.143 Indirect

erable and enduring societal costs of exposing 12-month substance abuse” 0.161 -0.140 -0.086 0.075 Direct

men to combat. On an individual level, the re- Current unemployment” 0.363 -0.289 -0.178 0.185 Direct

sults also document the profound and persist- 12-month job loss® 0.300 -0.049 -0.032 0.268 Direct

ent detrimental effects of combat exposure on Current separation/divorce” 0.410 -0.097 -0.059 0.351 Direct

male veterans and their spouses or partners. Current spouse/partner abuse’ 0.012 0.367 0.224 0.236 Indirect
Despite the fact that for most NCS respon-

dents combat had occurred during the Viet- Note. For all men in part Il sample (see Methods) 18 years or older, n=2583. Missing data for combat exposure, n=>5. N,,

nam War—over 2 decades before the NCS as- refers to sum of weights for sample employed in analysis. All estimates are based on weighted samples. (B) refers to the effect

of combat exposure on diagnosis of posttraumatic stress disorder (PTSD) before the most recent 12 months. The (B) values

are not presented in the table because they are outcomes of secondary interest and remain essentially constant across the

without exposure to combat, nearly 30% of models, with the exception of models for which the sample size changes due to missing data for the outcome. Estimates are
the 12-month cases of PTSD and 21% of cur- adjusted for the effects of age, race (White or other), urbanicity, and low socioeconomic status in family of origin on the

, outcome variable. Tetrachoric correlations were used to estimate path coefficients for dichotomous variables.

rent abuse of one’s partner or spouse would *Effects of combat exposure mediated through diagnosis of PTSD before most recent 12 months.

probably not have occurred had these men ®n=2578, N, =2521, (B)=0.614.

“Twelve-month job loss among those currently employed. n=2248, N,,=2137, (B)=0.662.

%Current spouse or partner abuse among those currently cohabitating. n=1337, N, = 1644, (B) = 0.608.

sessment—adjusted estimates indicate that

not been exposed to combat. The latter result
supports the “cycle of trauma” hypothesis de-
scribed by Byrne and Riggs, > who also found FIGURE 1—Direct, indirect,” and total effects of combat exposure on psychiatric and
escalated violence toward female partners behavioral outcomes.

among Vietnam War veterans who had been
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PTSD. Similarly, the effect of combat expo-
sure on 12-month major depressive disorder
was primarily an indirect effect mediated
through a history of PTSD predating the year
before the interview. These results suggest
that when PTSD does not occur following
combat exposure, male veterans would not be
expected to commit spouse or partner abuse
or to have major depressive disorder long
after combat. Further, these results suggest
that effective treatment of combat-related
PTSD might prevent enduring or late-onset
spouse abuse and major depressive disorder
among male veterans.

By contrast, combat exposure had a direct
effect on current unemployment and job
loss. Adjusted estimates reveal that nearly
9% of current unemployment and nearly
12% of recent 12-month job loss could be
attributed to combat exposure. These results
are generally consistent with the occupa-
tional morbidity observed by Engel et al.® in
their study of Gulf War veterans, although
they examined the influence of PTSD and
not combat exposure per se. The path mod-
els illustrate how combat directly affected
current or recent occupational morbidity—
an effect that was not mediated by PTSD.
These findings suggest that something par-
ticular to the war experience, and not a
function of combat-related PTSD, makes it
difficult to remain employed. Similarly, the
findings also provide new information indi-
cating a significant, relatively large direct ef-
fect of combat exposure on rates of current
separation and divorce that was not medi-
ated by PTSD.

The results of this report reveal that in
models adjusting for confounding factors
such as urbanicity and SES in family of ori-
gin, 8% (P<.04) of 12-month substance
abuse disorders are attributable to combat
exposure. Nevertheless, in contrast with stud-
ies that indicate high rates of substance
abuse among veterans with PTSD,""#?° path
modeling suggested that the effect of combat
exposure on 12-month substance abuse was
direct and not mediated by a prior history of
PTSD (which itself was negatively associated
with 12-month substance abuse).

Several limitations of the study deserve
mention. First, the NCS is a cross-sectional
survey and not a prospective, longitudinal
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study. The dating of events was incomplete
and the history of psychiatric illness was
based on retrospective reports provided by
the respondent. Because combat exposure
does not appear to be randomly assigned to
people in the general population and no pro-
spective prewar measures of adjustment and
psychopathology were available in the NCS,
future research that follows men from before
entering war through combat exposure and
forward in time to assess long-term outcomes
of combat would be needed to determine, in
a more conclusive way, the causal chain of
events suggested in this report.

Another limitation is that PTSD was as-
sessed with respect to the single most upset-
ting trauma, which could have resulted in an
underestimate of the prevalence of PTSD in
this sample. In addition, given the stigma as-
sociated with outcomes such as being physi-
cally abusive to one’s spouse or partner, these
events may have been underreported. Future
studies that document PTSD associated with
each traumatic exposure a respondent reports
and that use objective records of abuse (e.g.,
police reports, reports by witnesses) are
needed to confirm the results presented in
this study.

The recent deployment of US special oper-
ations forces and the call to active duty of
thousands of American soldiers to fight the
“war on terrorism” reawakens a long-dormant
interest in understanding the societal costs of
war. By documenting the enduring negative
effects of combat exposure on the nation’s
mental, social, and occupational health, this
report demonstrates the lasting and perni-
cious effects of exposing US citizens to war.
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